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Background:  Although deformation (strain) imaging has emerged as a valuable tool for echocardiographic assessment of LV function, its validity 
in small animal models is uncertain.
Methods:  We compared circumferential (CS) and radial strain (RS) measured with echocardiography (vector velocity imaging [VVI]; Siemens) with 
tagged magnetic resonance imaging (MRI) in mouse models of cardiomyopathy. In 3 month old mice with gene targeted deficiency of cardiac myosin 
binding protein-C (cMyBP-C-/-, n=6 and cMyBP-C+/-, n=6) and muscle LIM protein (MLP-/-, n=6), and wild-type (WT) mice (n=6), strains were 
measured at 3 cross-sectional levels (base, mid, apex) and averaged to obtain global strains.
Results:  Global strains were significantly decreased in both homozygous knockouts compared to WT, however VVI strain was more variable than 
MRI (table). Despite normal EF, the heterozygous cMyBP-C+/- mice could be distinguished by decreased CS using VVI but not with MRI. Bland-Altman 
analysis comparing VVI and MRI strain for all groups showed a mean difference ± 2SD of -3.4 ± 15.9 for RS and -1.2 ± 11.6 for CS. Linear regression 
analysis of VVI vs. MRI strain showed r = 0.39 for RS and r = 0.50 for CS.
Conclusions:  Echocardiographic and MRI strain correlated modestly and was greater for CS than RS. VVI underestimated strain compared to MRI 
and showed greater variability. However, measuring CS using VVI detects subtle changes in contractility as seen in heterozygous cMyBP-C and may be 
useful in early disease detection.
Global strain measurements by VVI and MRI. LV ejection fraction measured by MRI
Wild-Type cMyBP-C(+/-) cMyBP-C(-/-) MLP(-/-)
LV EF (%) 69 ± 9 64 ± 5 33 ± 8* 29 ± 9*
Global RS (% - Echo) 20 ± 5§ 16 ± 4§ 16 ± 5 7 ± 4*†§
Global RS (% - MRI) 25 ± 1 23 ± 2 13 ± 2* 15 ± 3*
Global CS (% - Echo) -21 ± 4 -15 ± 3* 14 ± 4*§ -7 ± 4*†
Global CS (% - MRI) -18 ± 1 -17 ± 2 -9 ± 2* -10 ± 2*
Measurements shown as Mean ± SD; (*)P < 0.05 vs. Wild-Type, (†)P < 0.05 vs. cMyBP-C(-/-), (§)P < 0.05 vs. MRI strain
